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GIT1 i&3E BMP-2/p-Smadl/5/8 S ERATENAS
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[ E] HB:.HI G EAMBAZIRMEFSS G 1 1(G-protein coupled receptor kinase-interacting protein 1, GIT1) 5 Wi H 478
Fr Y EANLE] , T35 20 R GITY HE PRI RER /) BN [] o B A TN BV BB AT i 30 R SRR G 2 Ja], Sesie itk
B DX A E AU AT A )2 p-Smad1/5/8 Feiktit , AL 2 20N B B B (H) 2 57 T 40 M2 (bone marrow mesenchymal stem cells,

BMSCs), 7 LA 10 ng/mL &L %L 4 25 H 2 (bone morphogenetic protein 2, BMP2) B3 5 A8 Smad1/5/8 WM& fL /K FIAZ
ARETT HUC3H10T1/2 401, 735 1 pg pGL3 FALBRLAN 1 pg GIT1-siRNA I GLAR), m‘ﬁ%ﬁﬁt?@&ﬁﬂthwﬂiﬂﬂm GIT1
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The mechanism of fracture healing regulated by GIT1 though BMP-2 p-Smadi1/5/8 signal

pathway

Xu Qiaoming'?,Fan jin',Zhou Wei',Cai Weihua',Zhang Ning'*, Yin Guoyong'

(‘Department of Orthopedics ,the Affiliated Hospital of NJMU ,Nanjing 210029 ;?Department of Orthopedics ,the
Sixth Hospital of Kunshan ,Kunshan 215300, China)

[Abstract] Obijective:To study the role of G-protein coupled receptor kinase-interacting protein 1(GIT1) in fracture healing.
Methods: GIT1 knockout (KO) mice (n=30) and GIT1 wildtype (WT) mice(n=30) were used to established the femoral model
according to our pervious study. Immunohistochemical (IHC) staining was used to detect the endochondral mineralization and the
expression of Smadl/5/8 in callus area. Bone marrow mesenchymal stem cells (BMSCs) of GIT1 WT and KO mice were collected
and stimulated with 10 ng/mL BMP2 and then the expression of p-Smadl/5/8 and the levedf p-Smadl/5/8 translocated into the
nuclei of BMSCs were detected. One pg of GIT1-siRNA (or control-siRNA) was co-transfected into C3H10T1/2 cells. Luciferase
reporter genes was used to detecte the influence of GIT1 on BMP2 transcription. Results:GIT1 KO mice exhibited delayed fracture
healing, chondrocyte accumulation in the fracture area,and reduced staining intensity of phosphorylated Smad1/5/8 (p-Smadl/5/8).
BMSCs extracted from GIT1 KO mice showed a decline of p-Smad1/5/8 levels and of p-Smad1/5/8 translocated into the cell nucleus
after BMP2 stimulus. The results of luciferase reporter gene assay showed that the level of intracellular GIT1 protein significantly
affected the level of BMP2 transcription through p-Smadl/5/8. Conclusion: GIT1 regulates Smadl/5/8 phosphorylation and
mediates BMP2 regulation, thus affecting endochondral ossification.

[Key words]  G-protein coupled reaptor kinase-interacting protein 1;bone morphogenetic protein 2;fracture healing;endochondral
ossification
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Figure 1 Immunohistochemical staining of mouse tissue at
the facture site using cunticollagen type II anti-
body two weeks after femoral fucture(x 100)
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Figure2 Immunohistochemical staining of p-Smadl/5/8

at the fucture site two weeks after femoral(x 200)
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Figure 3 The results of Western blot assay of p-Smad1/5/8 after TGF 3 and BMP2 promoted in the GIT1-KO and GIT1-WT
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Figure 4 The results of immunofluorescence assay of pSmad1/5/8 after BMP2 promoted in the GIT1-KO and GIT1-WT(x200)
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Figure 5 Smad binding element reporter gene assay

223 RAEEHIMELAR ;LR

PENCFRBEHRA FE R 3 e 45 SRR W . 4L N GIT1
FR XN BMP2 {3 siKoFs e 2, oo iR 2 5%
JEAE 2 1 978.00 + 27.35;siRNA-GIT1 2H & 516.00 +
57.18(P < 0.05,n=5), X Wnt {55 F1 TGF-B AY%H
ST BAER (P> 0.05,0=5,18 5),

RIS &

GIT1 &) Z /A0 TAIMI PN 9 ZE R 8 1, Jl el
H BG4S S HAWVE A Rgs &, JFE— T T
AEL2 GIT1 3 R i vl B0 48 P B AR KR T s 35
BLI S RIS & B 55 AR FOr i 2= .
i35 FAK ERK1/2 454, GIT1 7] 355 B 4 X 3§
I/ ATAE A K B (PDGF) 75 S 145 4 1%, AT
EEPTEETY, TEIMAE RSO , BMP2 Al i
R ﬁéﬁ,/\ﬁﬂéﬁ,/\m%{t%nﬁi%” PR, A3
HEI GIT1 W] R o 38 I g e O s A 1, I
BMP2 {5 5545 (e 4k g éﬁiﬂ@ﬂﬁﬁﬂ:ﬁi% NE

HIRA, WEAR AR B HSUE R &
T%E@a‘é%ﬁ% ,TGF-B M AE e 7 rp & ¥ G W o

BLAER, TGF-B A TGA 30 241, 246 TGF-
Bs.BMPs GDFS Nodal JEfb R HMHil R 4 X LLfF5
SrFAEFT 1 ABURN I R 5 i 22 S R/ 9 = BRI 2
PRBOE AR A5 51545 - 2581 Smads 3l J% AR 2
22 R E AR (MAPK) i 48 . SECAL &5

TG W R AR I8 32 (A1 Y Smad El
(R-Smads)¥#i% . R-Smad £ [ SREEFH 456 I Smad
1 (Co-Smad £, B Smad4 & 1) JE AT — Rk,
SRIG UE AN AZ , PR RS R e S . BMP {5538
PRI SO A0 AL R H i AR Smad1/
5/8 BRI VIAHOC . A58 S IR SR 3R W . GIT1
FEPR AR /N B BMP2/p-Smad 1/5/8 5 544 5 i 3%
855, p-Smad1/5/8 ik W TR, S BURCE 41 o
A BB A R R A R S AR S IR B AT L 3
FEUH GIT1 RJHEIE 33 % i BMP2/p-Smad1/5/8 {55
B S R RCE A AR AR B N A

AR AT S5 SRR GITT B /)
AEL S A P B2 A K 7 (VEGR) 43 25 AL 5 [
Jili 48 & B S, il 45 & FAK #i1 ERK1/2,GIT1
A B AT X PDGEF W53 0 A AR, AT ik
BITAG . TR 5 2 AEOLT , BMP2 {2 B
HRCE RS ) B AR R, [RIBHIESE, GIT1/
MEK1/ERK1/2 E-& W0 LU i 45 %ok 2% 1 fige
B ARl ERK L2 BOSTE, ihT2E (e
C3(PKCd) Al GIT1 #ifk, It PKCS 7R] HES
57T GIT1 Xf p-Smad1/5/8/Runx2 [T, Rt
W, 47T BMP/Smadl/5/8 i % ,GIT1 TﬁbLﬁ_afFﬁ
MAPK &2 4 & B s e s IR GIT1
PRA] R I 1A A2 iR PKCS 342 Runx2 126
ik, TS i A o A A . PRI, GITL 9y
BRSSPI DIBLEI T 25—



5% 35 55 10 #1

2015 4E 10 A BTG4 . GIT1 3853 BMP-2/p-Smad1/5/8 {558 EH T 54 dn & <1359
(52 H] healing[ J]. Int ] Mol Med,2012,30(4) :819-825

[1] Gerstenfeld LC,Cullinane DM, Barnes GL,et al. Fracture

[2]

(3]

(4]

(5]

(6]

(7]

(8]

healing as a post-natal developmental process:molecular,
spatial ,and temporal aspects of its regulation [J]. J Cell
Biol,2003,88(5):873-884

SR A R W, 4. S iiRE T 4 e A2 5 )
S G BB Y SC BT TS [T ], M s R RE R A5 4l . A
SRBI2ERR ,2006,26(6) : 846-848

HAJERS  EAEAR 0w , 55, PIURIE HUIR S5 I R A i
INREATEG (V] MR ER AR HARRR AR,
2014,34(4).457-461

Lo YC,Chang YH,Wei BL,et al. Betulinic acid stimu-
lates the differentiation and mineralization of osteoblastic
MC3T3-E1 cells:involvement of BMP/Runx2 and beta-
catenin signals[J]. J Agric Food Chem,2010,58 (11);
6643-6649

Hoefen RJ,Berk BC. The multifunctional GIT family of
proteins[J]. JCS,2006,119(8) :1469-1475

Pang J,Yan C,Natarajan K,et al. GIT1 mediates HDAC5
activation by angiotensin Il in vascular smooth muscle
cells [J]. Arterioscler Thromb Vasc Biol,2008,28 (5):
892-898

Menon P,Yin G,Smolock EM,et al. GPCR kinase 2 in-
teracting protein 1 (GIT1) regulates osteoclast function
and bone mass[]J]. JCP,2010,225(3):777-785

Rui Z,Li X,Fan J,et al. GIT1Y321 phosphorylation is re-
quired for ERK1/2- and PDGF-dependent VEGF secre-

tion from osteoblasts to promote angiogenesis and bone

(9]

[10]

[11]

[12]

[13]

[14]

[15]

Wang J, Yin G,Menon P et al. Phosphorylation of G pro-
tein-coupled receptor kinase 2-interacting protein 1 tyro-
sine 392 is required for phospholipase C-gamma activa-
tion and podosome formation in vascular smooth muscle
cells [J]. Arterioscler Thromb Vasc Biol,2010,30(10):
1976-1982
Marturano JE,Cleveland BC,Byrne MA et al. An improved
murine femur fracture device for bone healing studies[J].
J Biomech,2008,41(6);1222-1228
R ¥, BRSO 55 /MR ARBON KB BM-
SCs WCE ML TR0 T EER IR,
2008,22(6) :737-741
Premont RT,Claing A,Vitale N,et al. Beta2-Adrenergic
receptor regulation by GIT1,a G protein-coupled receptor
kinase-associated ADP ribosylation factor GTPase-activat-
ing protein[ J]. PNAS,1998,95(24):14082-14087
Yin G,Haendeler J,Yan C,et al. GIT1 functions as a scaf-
fold for MEK1-extracellular signal-regulated kinase 1 and
2 activation by angiotensin Il and epidermal growth factor
[J]. Mol Cell Biol,2004,24(2).875-885
Sheu TJ,Zhou W,Fan ], et al. Decreased BMP2 signal in
GIT1 knockout mice slows bone healing[J]. Mol Cell
Biochem,2014,397(1-2).67-74
Ren Y,Yu L,Fan J,et al. Phosphorylation of GIT1 tyro-
sine 321 is required for association with FAK at focal ad-
hesions and for PDGF-activated migration of osteoblasts
[J]. Mol Cell Biochem,2012,365(1-2):109-118

(¥R EH] 2015-03-09

K-.+..+..+..+..+..+..+..+..+.._+_.._+_..+..+..+..+..+..+..+..+..+..+..+..+..+..+..+..+..X

s e St SR

A F| 4 LT 2861
M 4t . http ; / jnmu.njmu.edu.cn



